Introduction
Throughout this paper, we use the following notation system.
For x x 1 , x 2 , . . . , x n , y y 1 , y 2 , . . . , y n ∈ R n , and α ∈ R, let log x log x 1 , log x 2 , . . . , log x n .
1.2
Next we introduce some definitions and well-known results. Proof. According to Lemmas 1.4-1.6 we only need to prove that
∂F n x, r ∂x 2 0, 2.3
for all x x 1 , x 2 , . . . , x n ∈ 0, 1 n and r ∈ {1, 2, . . . , n}.
We divided the proof into seven cases.
Case 1.
If r 1 and x x 1 , x 2 , . . . , x n ∈ 0, 1 n , then 1.7 leads to
2.4
0, 2.6
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Case 2. If n r 2 and x x 1 , x 2 , . . . , x n ∈ 0, 1 n , then 1.7 yields
2.8
2.10
Case 3. If n 3, r 2, and x x 1 , x 2 , . . . , x n ∈ 0, 1 n , then from 1.7 we clearly see that
2.12
2.14
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Case 4. If n 4, r 2, and x x 1 , x 2 , . . . , x n ∈ 0, 1 n , then 1.7 implies that
2.16
2.17
2.18
2.19
Case 5. If n r 3, and x x 1 , x 2 , . . . , x n ∈ 0, 1 n , then 1.7 leads to
F n x, n , i 1, 2, 2.20
F n x, n 0,
2.21
2.22
∂F n x, n ∂x 2
F n x, n 0.
2.23
Case 6. If n 4, r n − 1, and x x 1 , x 2 , . . . , x n ∈ 0, 1 n , then 1.7 yields
2.24
2.27
Case 7. If n 5, 3 r n − 2, and x x 1 , x 2 , . . . , x n ∈ 0, 1 n , then 1.7 implies
∂F n x, r ∂x i
2.28
. , x n ; r − 1 0, 2.30
∂F n x, r ∂x 2 
Applications
In this section, we establish several inequalities by use of Theorem 2.1 and the theory of majorization.
It follows from Lemmas 1.7, 1.8, 1.9, and Theorem 2.1 that Theorem 3.1 is obvious. If we take r 1 and s 1 in Theorem 3.1 3 and Theorem 3.2, respectively, then we get the following. 
3.4
If we take r n and s 1 in Theorem 3.1 (3) and Theorem 3.2, respectively, then one gets the following.
